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FISHING REEL 



BACKGROUND OF THE INVENTION *^ 

The present invention relates to a fishing reel provided with a line measuremenltK^ 

device for measuring line length (line release length and line reeling length) of a fishline. 

Generally, various kinds of fishing reels provide the line measurement device for 
measuring the fishline release (line length) based on number of revolutions of a spool 
detected by a revolutions counter detector. An angler can reel out the line to put the tackle 
such as a hook and a weight to a predetermined depth based on the measured value of the line 
measurement device. 

As disclosed in the Japanese Examined Utility Model No. 2500266, generally, a 
depth- fi-om-surface display portion and a depth-fi*om-bottom display portion are provided at a 
display mounted on a reel body. Length from the water surface to the tackle is displayed on 
the depth- fi'om-surface display portion and length from the bottom to the tackle is displayed 
on the depth- from-bottom display portion based on the measured result of the line 
measurement device. 

Generally, to put the tackle to the predetermined depth, two ways are known, one way 
is to utilize the depth from the water surface and the other way is that firstly the tackle 
touches down the bottom and then winding the tackle. Particularly, in the case of aiming a 
fish near the bottom or a fish at deep water, the other way is well used. 

Recently, to grasp an exact position of a boat on the sea, the boat is provided with a 
position retrieval system such as GPS. 

With respect to the GPS, the position of the boat is identified by receiving the signals 
respectively from a plurality of satellites and measuring the time difference of the signal 



arrival times. Since each of the satelHtes has an accurate clock, exact time at the present 
position can be known. 

Accordingly, by knowing the exact time, it is possible to know ebb and flow of the 
sea and tidal current at the respective point which varies by drifting the boat by the tide. At 
present, the boatman (captain) gives, to the angler, the direction based on the data of the 
depth of the water, the tidal current, the ebb and flow, the current time and the like at the 
present position which is identified by a fishfinder, the GPS or the like. Therefore, the angler 
decides the predetermined depth where the tackle should be placed. 

However, when the angler actually puts the tackle at the predetermined depth from the 
bottom, particularly in the very rough bottom, it is difficult to put the tackle at the exact 
desired point (depth) from the boat which constantly moves due to the tidal current. That is, it 
is difficult to put and maintain the tackle at the directed point (depth), and sometimes the 
tackle strays from the directed position. Further, the tackle is frequently caught on the raised 
reef. 

Further, since the distance fi*om the tackle to the bottom changes every time the tackle 
is cast, it takes a long time to put the tackle in the exact point (depth) so that the workability 
becomes low, and it affects a catch in fishing. Therefore, an improvement thereto has been 
eagerly anticipated. 

SUMMARY OF THE INVENTION 

In consideration of the above drawbacks, it is an object of the invention to provide a 

fishing reel in which the above problems is solved and the catch in fishing is improved. 

In order to solve the aforesaid object, the invention is characterized by having the 
following arrangement. 

A fishing reel is provided with a reel body; a spool rotatably supported by the reel 
body; a revolutions counter detector for detecting number of revolutions of the spool; a line 



measurement device for measuring line length based on the result detected by the revolutions 
counter detector; an informing device for informing an angler about fishing information; a 
receiver for receiving a signal which includes the fishing information and is transmitted fi"om 
a transmitter; and a controller for controlling the informing device to inform the angler about 
the fishing information fi-om the receiver. 

[13] The informing device may be a display for displaying the line length measured by the 

line measurement device, and the controller displays the fishing information on the display. 

[14] According to another aspect of the invention, a fishing reel for winding a fishline on a 

spool is provided. It includes a receiver for receiving fishing information fi-om an outside of 
the fishing reel; an informing device for informing an angler about the fishing information; 
and a computer for receiving the fishing information fi*om the receiver and sending the 
received fishing information to the informing device. 

[15] In a fishing system of the invention, a transmitter transmits fishing information, a 

fishing reel winds a fishline on a spool, a receiver receives the fishing information fi-om the 
transmitter, and an informing device informs an angler about the fishing information firom the 
receiver. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[16] Fig. 1 is a plan view showing a fishing reel according to a first embodiment. 

[17] Fig. 2 is a control block diagram of the fishing reel shown in Fig. 1. 

[18] Fig. 3 is an enlarged plan view showing a display of the fishing reel. 

[19] Fig. 4 is a schematic diagram showing a communication state of the fishing boat and 

the fishing reel when fishing. 
[20] Fig. 5 is an enlarged plan view showing a display of the fishing reel according to a 

second embodiment. 
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Fig. 6 is a schematic diagram showing a commimication state of the fishing boat and 
GPS satelUtes according to a third embodiment. 

Fig. 7 is a control block diagram of the fishing reel according to the third 
embodiment. 

Fig. 8 is an enlarged plan view showing a display of the fishing reel according to the 
third embodiment. 

Fig. 9 is an enlarged plan view showing the display of the fishing reel according to the 
third embodiment. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The invention will be described below based on embodiments shown in the drawings. 

Fig. 1 shows a fishing reel according to the first embodiment. Reference numeral 1 is 
a frame which the frames 5, 7 of a reel body 3 is attached to opposite sides thereof. A spool 
1 1 is rotatably supported by a spool shaft 9 between the opposite frames 5,7. 

The spool 11 is adapted to wind a fishline thereon by driving a spool motor 13 or a 
winding operation of a handle 15. The spool motor 13 is accommodated in a motor case 
which is integrally formed at the front of the spool 11. 

A power lever 17 for adjusting motor output of the spool motor 13 is attached to the 
upper front of the frame 7 and rotatable in the same direction as the handle 15, as a fishing 
reel disclosed in the Japanese Examined Patent Publication NO. 2977978. A microcomputer 
(controller) (Fig. 2) installed in a control box 19 controls winding speed of the spool 1 1 by 
continuously increasing and decreasing the motor output from a motor stopped state to a 
maximimi value (0 to 100%) through motor drive circuit 22 by operating the power lever 17. 

A clutch lever 23 of a clutch mechanism is attached to the rear of the frame 7. 
Transmission and cutoff of the driving force from the spool motor 13 or the handle 15 to the 
spool shaft 9 is controlled by operating ON/OFF state of the clutch lever 23. 



The control box 19 is mounted on the frame 1 of the upper reel body 3. A liquid 
crystal display 27 for displaying a measured fishline length and a fishfinder data described 
later is provided on an operation panel 25 on the surface of the control box 19. 

On the bottom of the control box 19, a transmitting ultrasonic sensor 29 and a 
receiving ultrasonic sensor 3 1 are mounted so as to be opposed to spool 1 1 and to be formed 
in V-shaped. A pair of a lead magnet 33a and a plurality of magnet 33b, as a revolutions 
counter detector 33 for detecting number of revolutions and revolution direction of the spool 
11, are attached to the frame 1 1 and the periphery at the one side of the spool 1 1 opposed to 
the frame 1 1 . 

As similar to a line measurement device disclosed in Japanese Unexamined Patent 
Publication No. Hei. 4-276510, the microcomputer 21 measures, by timer, time difference t 
from when the ultrasonic sensor 29 shoots ultrasonic to a line wound surface of the spool 11, 
imtil when the ultrasonic sensor 31 receives the ultrasonic. Based on this time difference t, 
distance a between the line wound surface and both ultrasonic sensors 29, 3 1 is calculated by 
using the following expression (1) stored in ROM: 

Distance a = speed of sound 331(m/sec) xl/2xt (1) 
A line wound radius D of the fishline wound on the spool 1 1 is calculated by using 
the following expression (2) stored in the ROM: 

Line wound radius D = (b-a) x 2 (2) 
b: distance between the ultrasonic sensors 29, 31 and the spool shaft 9 
Line length L is calculated based on the actual number of revolutions N measure by 

the revolutions counter detector 33 and the line wound radius D calculated by the expression 

(2) by using the following expression (3) stored in the ROM: 

Line length L ^ tt x D x N (3) 

The result thereof is displayed on the display 27 through a display drive circuit 35. 
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The display 27 is constructed by a LCD in which tens of thousands to hundreds of 
thousands of three kinds of minute LCD elements are arrayed in two dimensions, similar to 
the well-known color liquid crystal monitor. As shown in Fig. 3, a depth-from-surface display 
portion 37 which displays a depth from a tackle such as a hook and a weight to the water 
surface is provided at the upper right of the display 27. A depth display portion 39 which 
displays a depth of water obtained by a fishfmder data, a water temperature display portion 
41 which displays water temperature, a tidal current display portion 43 which display a tidal 
current, and an ebb-and-flow display portion 45 which displays an ebb-and-flow of the sea, 
are assigned at the left side of the display 27 in line. A depth difference display portion 47 
which display a difference between the depth of the water obtained by the fishfmder data and 
the fishline length is assigned at the right side of the display 27 in line with the surface-from 
depth display 37. 

That is, as is generally known, many fishing boats are provided with fishfinders, and a 
boatman (captain) informs an angler about a suitable fishing spot (depth of water), the depth 
of water and suitable tackle according to conditions, based on the fishfinder data. In the first 
embodiment as shown in Figs. 2 to 4, a fishfmder 49 and a transmitter 57 for transmitting the 
fishfinder data to the fishing reel 55 through a transmitting antenna are installed in the 
equipped fishing boat. A receiver 61 for receiving the fishfinder data through a receiving 
antenna 59 is installed in the control box 19 of the fishing reel 55 so that the fishfmder data is 
inputted into the microcomputer 21. 

The microcomputer 21 causes the display 27 to display the depth of water, the water 
temperature, the tidal current, ebb and flow and the like of the fishfinder data on the depth 
display portion 39, the temperature display portion 41, the tidal current display portion 43 and 
the ebb-and-flow display portion 45 of the display 26, respectively, and calculates the 



difference between the measured fishline length and the depth of water obtained by the 
fishfinder data to display the result on the depth difference display portion 27. 

[40] As shown in Fig. 1, the receiving antenna 59 is attached to the upper front of the 

frame 5 of the dishing reel 55. 

[41] On the operation panel 25, a reset switch 63 is provided adjacent to the display 27. By 

operating the reset switch 63, the display of the depth-from-surface display portion 37 is 
reset, and the display of the depth difference display portion 47 is updated in cooperation 
with the microcomputer 21 . 

[42] According to the construction of the fishing reel 55 according to the first embodiment, 

when the clutch is disengaged by operating the clutch lever 23, the fishline is reeled out due 
to the weight of the tackle, and the fishline is wound on the spool 1 1 by winding operation of 
the power lever 17 and the handle 15. In this time, as described above, the microcomputer 21 
calculates and obtains the line length L by using the expressions (3) based on the line woimd 
radius D calculated by using the expression (2) and the actual niunber of revolutions N of the 
spool which is measured by the revolutions counter detector 33, and causes the display 27 to 
display the obtained result (line length L) on the depth-from-surface display portion 37. 

[43] On the other hand, the fishfinder data such as the depth of the water, the water 

temperature, the tidal current, the ebb-and-flow of the sea is transmitted from the fishing boat 
51 through the transmitting antenna 53, and the receiver 61 of the fishing reel 55 receives the 
fishfinder data through the receiving antenna 59. 

[44] The microcomputer 21 causes the display 27 to display the fishfinder data such as the 

depth of the water, the water temperature, the tidal current, the ebb-and-flow of the sea on the 
depth display portion 39, the water temperature display portion 41, the tidal current display 
portion 43 and the ebb-and flow display portion 1 5 of the display 27, and calculates the 
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difference between the measured fishline length and the depth of the water obtained by the 
fishfinder data so as to display the result on the depth difference display portion 47. 

Accordingly, the angler can choose the tackle which is suitable for the conditions 
based on the depth of the water, the water temperature and the tidal current etc. which are 
displayed on the display 27. Further, when the boatman directs the angler that the fishing 
point (depth) is several meters or tens of meters from the bottom, the angler can put the tackle 
on the directed position while seeing the display on the depth difference display portion 47, 
and can adjust the fishing point (depth), by operating the handle 15, power lever 17 or the 
clutch lever 23, to keep the tackle along the bottom configuration which always varies. 

According to the first embodiment, since the fishfinder data of the fishfinder 49 
installed in the fishing boat 5 1 is transmitted, and the display 27 displays the fishfinder data 
received by the fishing reel 55, the angler can quickly respond to the good fishing point 
(depth) and suitable fishing action. Further, since the fishing reel receives the correct depth 
data obtained by the fishfinder 49 and displays it on the depth display portion 39, the angler 
can put the tackle on the directed fishing point (depth) which is meters fi*om the bottom, and 
can always adjust the fishing point (depth) so as to keep the tackle along the bottom 
configuration which always varies. As a result, the catch in fishing is surely increased as 
compared to the conventional one. 

Further, according to th^e first embodiment, if the bottom suddenly varies due to the 

J 

raise of the reel or the like, since the fishfinder data such as the depth of the water and the 

tidal current is displayed, there is an advantage that the angler can easily and previously 

prevent the trouble such as the tackle caught by rocks by himself or herself. 

Incidentally, as shown in Fig. 3, the depth display portion 39, the water temperature 

display portion 41, the tidal ciurent display portion 43 and the ebb-and-flow display portion 

45 are assigned in the display 27 in the line. However, as shown in Fig. 5 which shows a 
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second embodiment of the present invention, the fishfinder data display portion 54 may be 
assigned in the display 27-1, and a change-over switch 67 may be provided at the operation 
panel 25 adjacent to the display 27-1, so that the fishfinder data such as the depth of the 
water, the water temperature, the tidal current, and the ebb and flow of the sea, etc. is 
sequentially displayed on the fishfinder display portion 65 by operating the change-over 
switch. According to the second embodiment, the above object can be achieved, similarly to 
the first embodiment. 

Figs. 6 to 9 show a third embodiment of the invention. As mentioned above, at 
present, the fishfinders and the GPS receivers for boats and ships are installed in many 
fishing boats, the present position of the boat and the exact time at the present position can be 
grasped by receiving the radio signal fi-om the plurality of the GPS satellites. Therefore, the 
exact tidal current and the ebb and flow at the present position can be known by determining 
the exact time. 

In the third embodiment, as shown in Fig. 6 and 7, A GPS receiver 73 for receiving 
radio signals fi-om a plurality of the GPS satellites by a receiving antenna 71 and a 
microcomputer 75 connected to the GPS receiver 73 and the fishfinder 49 are installed in a 
fishing boat 51-1. 

A plurality of fishing result log data in the point are stored in a ROM of a 
microcomputer 75. A CPU of the microcomputer 75 transmits the fishfinder data such as the 
depth of the water, the water temperatxire, the tidal current and the ebb and flow of the sea, 
etc. through a transmitter 57 and a transmitting antenna 53, and selects the suitable tackle and 
fishing point (depth) according to the conditions as "recommendation data" from the fishing 
result log data, and transmits it to the fishing reel 55-1. 

On the other hand, as shown in Fig. 8, a depth-fi"om-surface display portion 37, a 
depth display portion 39, a water temperature display portion 41, a tidal current display 



portion 43, a ebb-and-flow display portion 45, and a depth difference display portion 47 are 
assigned on the display 27-2 similar to the display 27 shown in Fig. 3. A change-over switch 
77 is provided on an operation panel 25 adjacent to the display 72-2. 

When the angler operates the change-over switch 77, a microcomputer 21-1 of the 
fishing reel 55-1 changes the water temperature display portion 41, the tidal current display 
portion 43 and the ebb-and-flow display portion 45 to a recommendation data display portion 
79 and displays the received recommendation data on the reconmiendation data display 
portion 79. When the angler re-operates the change-over switch 77, the microcomputer 21-1 
changes the recommendation data display portion 79 to the water temperature display portion 
41, the tidal ctirrent display portion 43 and the ebb-and-flow display portion 45, and displays 
the fishfinder data received by the receiver 61 on the respective display portion 41, 43, 45, as 
similar to the first embodiment shown in Fig. 1 . 

Other structures are almost the same as those in the first embodiment and the 
description thereof is omitted. 

According to the structure of the third embodiment, the microcomputer 21-1 
calculates the fishline length L by using the expression (3) based on the actual nimiber of the 
revolutions of the spool 1 1 measured by the revolutions counter detector 33 and display the 
result (fishline length L) on the surface-from display portion 37. 

On the other hand, in the fishing boat 51-1, the microcomputer 75 transmits the 
fishfinder data, from the fishfinder 49, such as the depth of the water, the water temperature, 
the tidal current and the ebb and flow of the sea, etc. to the fishing reel 55-1 through the 
transmitter 57 and the transmitting antenna 53, and selects the recommendation data based on 
the fishing result log data at the point where the fishing boat 51-1 is, and transmits the 
recommendation data to the fishing reel 51-1 through the transmitter 57 and the transmitting 
antenna 53. 
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The fishing reel 55-1 receives the fishfinder data and the recommendation data 
through the receiving antenna 59. Then, the microcomputer 21-1 display the fishfinder data 
such as the depth of the water, the water temperature, the tidal cxirrent and the ebb and flow 
of the sea, etc. on the depth display portion 39, the water temperature 41, the tidal current 
display portion 43 and the ebb-and-flow display portion 45, respectively, displays the 
measured line length on the depth-firom-surface display portion 37, and calculate the 
difference between the line length and the depth of the water obtained by the fishfinder and 
displays the result on the depth difference display portion 47. 

When the angler operates the change-over switch 77, the microcomputer 21-1 changes 
the water temperature display portion 41, the tidal current display portion 43 and the ebb-and- 
flow display portion 45 to a recommendation data display portion 79 and displays the 
received recommendation data on the recommendation data display portion 79. 

Therefore, similarly to the first embodiment, when fishing, the angler can choice the 
suitable tackle according to the conditions based on the displayed depth of the water, water 
temperature and tidal current, and fixrther if the fishing point (depth) is directed such that the 
fishing point (depth) is fi-om meters fi-om the bottom, the angler can put the tackle on the 
directed position while seeing the display on the depth difference display portion 47, and can 
adjust the fishing point (depth), by operating the handle 15, power lever 17 or the clutch lever 
23, to keep the tackle along the bottom configuration which always varies. 

Further, if the recommendation data is displayed on the recommendation data display 
portion 77 by operating the change-over switch 77, even beginners can easily know the 
suitable tackle and fishing point (depth) according to the conditions. 

According to the third embodiment, in addition to the fishfinder data of the fishfinder 

49, based on the radio fi-om the GPS satellites 69, the microcomputer 75 of the fishing boat 

51-1 selects the recommendation data based on the fishing result log data and the fishfinder 
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data at the present position and the transmits the data to the fishing reel 55-1, and the data is 
received by the receiver 61 installed in the fishing reel 55-1 and is displayed on the display 
27-1. Therefore, the catch in the fishing are further increased as compared with the first 
embodiment. 

[62] Further, if a satellite communication system or the like is installed in the reel or the 

fishing boat in addition to the structure of the third embodiment, it becomes easy to connect 
into the Internet like the cellular phone connecting. Therefore, the data can be newly 
collected and stored, and the stored data can be update any time since it can receive the latest 
information. Further, since the capacity of the stored data can be increased, it is possible to 
provide the most suitable and exact data at the present point. 

[63] Incidentally, the above embodiments employ the way the data processed at the fishing 

boat side is transmitted firom the fishing boat and is received and displayed on the display. 
However, in case of data of GPS or the like, the non-processed data may be received by the 
reel side and then be processed at the reel side and the processed data may be displayed on 
the display. Moreover, instead of the display or in addition to the display, an informing 
device such as a display, a speaker or the like may be employed. Further, instead of the 
above-mentioned GPS, an external transmitter may be installed in the fishing boat which 
employs another kind of a radio positioning system. 

[64] Further, in addition to the above structure, the microcomputer within the control box 

may be electrically connected to the motor for rotating the spool, so that the microcomputer 

can control the motor based on the fishfinder data, especially based on the depth of the water 

and fish image on the fishfinder (supposing this control called as a auto positioning control). 

Therefore, the tackle can be placed on the suitable fishing point (depth) by the auto 

positioning control. Further, even if the angler should temporarily leave his/her seat, the 

tackle is not caught by the rock or the like and the tackle does not stray firom the suitable 
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position by the auto positioning control. Further, in this structure, a control switch for 
switching and controUing the auto positioning control may be provided on the fishing reel. 
[65] The transmitter installed in the fishing boat may transmit the data to a plurality of 

fishing reels. 

[66] The receiver of the fishing reel may be adapted to commiuiicate to the cellular phone 

which can connect into Litemet. Therefore, the fishing reel can store various kinds of fishing 
information such as fishing tackle information, fishing technique information and the like. 

[67] As mentioned above, according to the invention, since the data from the transmitter 

received by the receiver is informed by the informing device, the angler can quickly respond 
to the suitable fishing point (depth) and suitable fishing action. 

[68] Further, according to the invention, since the fishing reel receives the correct depth 

data obtained by the fishfinder and displays it on the display, the angler can put the tackle on 
the directed fishing point (depth) which is meters fi-om the bottom, and can always adjust the 
fishing point (depth) so as to keep the tackle along the bottom configuration which always 
varies. As a result, the catch in fishing is surely increased as compared to the conventional 
one. If the bottom suddenly varies due to the raise of the reel or the like, since the fishfinder 
data such as the depth of the water and the tidal current is displayed, there is an advantage 
that the angler can easily and previously prevent the trouble such as the tackle caught by 
rocks by himself or herself. 

f?0}£69] Further, according to the invention, since the present position of the boat and the 

exact time at the present position can be grasped by receiving the radio fi-om the plurality of 
the GPS satellites, the exact tidal current and the ebb and flow at the present position can be 
known. 
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FISHING REEL 

BACKGROUND OF THE INVENTION 

The present invention relates to a fishing reel provided with a line measurement device for 

measuring line length (line release length and line reeling length) of a fishline. 
Generally, [th e ] various kinds of [th e ] fishing free!} reels provide the line measurement 
device for measuring the fishline release (line length) based on number of revolutions of a 
spool detected by a revolutions counter detector. An angler can reel out the line to put the 
tackle such as a hook and a weight to a predetermined depth based on the measured value of 
the line measurement device. 

As disclosed in the Japanese Examined Utility Model No. 2500266, generally, a depth- from- 
surface display portion and a depth- firom-bottom display portion are provided at a display 
mounted on a reel body. Length from the water surface to the tackle is displayed on the 
depth- from-surface display portion and length from the bottom to the tackle is displayed on 
the depth-from-bottom display portion based on the measured result of the line measurement 
device. 

Generally, to put the tackle to the predetermined depth, two ways are known, one way is to 
utilize the depth from the water surface and the other way is that firstly the tackle touches 
down the bottom and then winding the tackle. Particularly, in the case of aiming a fish near 
the bottom or a fish at deep water, the other way is well used. 

Recently, to grasp an exact position of a boat on the sea, the boat is provided with a position 
retrieval system such as GPS. 

[Espocially] With respect to the GPS, [sinc e ] the position of the boat is identified by 
receiving the signals respectively from a plurality of satellites and measuring the time 
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difference of the signal arrival times. Since each of the satellites has an accurate clock, exact 
time at the present position can be known. 

Accordingly, by knowing the exact time, it is possible to know ebb and flow of the sea and 
tidal current at the respective point which varies by drifting the boat by the tide. At present, 
the boatman (captain) gives, to the angler, the direction based on the data of the depth of the 
water, the tidal current, the ebb and flow, the current time and the like at the present position 
which is identified by a fishfinder, the GPS or the like. Therefore, the angler decides the 
predetermined depth where the tackle should be placed. 

However, when the angler actually puts the tackle at the predetermined depth from the 
bottom, particularly in the very rough bottom, it is difficult to put the tackle at the exact 
desired point (depth) from the boat which constantly moves due to the tidal current. That is, it 
is difficult to put and maintain the tackle at the directed point (depth), and [som e tim e ] 
sometimes the tackle strays from the directed position. Further, [th e fact is that] the tackle is 
frequently caught on the raised reef. 

Further, since the distance from the tackle to the bottom changes every time the tackle is cast, 
it [talc e ] takes a long time to put the tackle in the exact point (depth) so that the workability 
becomes low, and it [aff e ct] affects a catch in fishing. Therefore, an improvement thereto has 
been eagerly anticipated. 

SUMMARY OF THE INVENTION 

hi consideration of the above drawbacks, it is an object of the invention to provide a fishing 

reel in which the above problems is solved and the catch in fishing is improved. 

hi order to solve the aforesaid object, the invention is characterized by having the following 

arrangement. 

{(4^ A fishing reel is provided with [comprising: 

2 
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a reel body; f 
[1 4 ]] a spool rotatably supported by the reel body; f 

[15]] a revolutions counter detector for detecting number of revolutions of the spool; [ 

[16]] a line measurement device for measuring line length based on the result detected by the 

revolutions counter detector; f 
[17]] an informing device for informing an angler about fishing information; [ 
[18]] a receiver for receiving a signal which includes the fishing information and is transmitted firom 

a transmitter; and f 

[19]] a controller for controlling the informing device to inform the angler about the fishing 
information fi-om the receiver. 

[ [20] (2)] 131 The [fishing r ee l according to (1), wh e r e in th e ] informing device fis} may be a 
display for displajdng the line length measured by the line measurement device, and the 
controller displays the fishing information on the display. 

r r211 (3) Tho fishing rool according to (1), wherein] 141 According to another aspect of the 
invention, a fishing reel for winding a fishline on a spool is provided. It includes a 
receiver for receiving fishing information from an outside of the fishing reel; an 
informing device for informing an angler about the fishing information ; and a computer 
for receiving [transmitt e d fi'om th e transmitt e r is data proc e ss e d in at l e ast on e of a fishfind e r 
and a GPS installed in a boat. 

[22] ( 4 ) Th e fishing r ee l according to (1), wh e r e in] the fishing information [transmitt e d firom th e 

transmitter is data which does not process e d in at l e ast on e of a fishfinder and a GPS install e d 
in a boat, and tho controller processes th e data transmitt e d fi'om th e transmitt e r and s e nds th e 



3 



Q66362_REDLINE 



proc e ss e d data] from the receiver and sending the received fishing information to the 

informing device. 

[ [23] (5) The fishing re e l according to (1), wh e r e in th e signal from th e transmitt e r to th e r e c e iver is 
transmitted by radio or] 151 In a fishing system of the invention, a transmitter transmits 
fishing information, a [wir e . 

[2 4 ] (6) A] fishing reel [for winding] winds a fishline on a spool, [comprising: 




[25]] a receiver [for r e c e iving] receives the fishing information from the transmitter, and fan 

outside of the fishing rool; 



[27] a comput e r for r e c e iving the fishing information] from the receiver [and s e nding th e r e c e iv e d 

fishing information to th e informing device. 
[28] (7) The fishing rool according to (6)^ wherein the computer procossos tho fishing information. 
[29] (8) Th e fishing r ee l according to (6), th e fishing information is transmitt e d from a transmitt e r. 
[30] (9) Th e fishing r e el according to (8), th e r e c e iver communicat e s to th e transmitt e r through a 

wir e or a radio. 

[31] (10) Th e fishing r ee l according to (6), wher e in th e comput e r controls a motor for rotating th e 

spool bas e d on th e fishing information. 
[32] (1 1) Th e fishing r ee l according to (6) furth e r comprising: 

[33] a revolutions count e r d e t e ctor for d e t e cting number of r e volutions of th e spool; and 
[3^] a lin e m e asur e m e nt devic e for m e asuring lin e l e ngth bas e d on th e r e sult det e ct e d by th e 
r e volutions count e r d e t e ctor. 




[26]] an informing device 




informs an angler about the fishing information [; and 
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[35] (12) Th e fishing r ee l according to (6), wher e in th e fishing information r e pres e ntts at loast ono of 

depth of wat e r, wat e r t e mp e ratur e , a tidal curr e nt, e bb and flow of th e s e a, a pr e s e nt position, 

a fishfind e r imag e , fishing tackl e information and fishing t e chniqu e information. 
[36] (13) Tho fishing r ee l according to (6), wherein th e fishing information is obtain e d by at l e ast on e 

of a fishfind e r, a GPS, radio information, and information through Internet. 
[37] (1 4 ) Th e fishing re e l according to (6), wher e in th e informing d e vic e includes at l e ast on e of a 

display and a sp e alc e r. 
[38] (15) A fishing syst e m comprising: 
[39] a transmitt e r for transmitting fishing information; and 
[ 4 0] a fishing r e el for winding a fishlin e on a spool, including, 
[ 4 1] a r e c e iv e r for r e c e iving th e fishing information fi-om th e transmitt e r, and 
[ 4 2] an informing device for informing an angl e r about th e fishing information firom th e r e c e iv e r. 
[ 4 3] (16) Th e fishing syst e m according to (15), wherein th e transmitter is installed in a boat and is 

coim e ct e d to at l e ast on e of a fishfind e r and GPS. 
[ 44 ] (17) Th e fishing syst e m according to (15), wher e in th e r e c e iv e r conrniunicat e s to the transmitt e r 

through a wire or a radio. 
[ 4 5] (18) Tho fishing system according to (15), wherein th e fishing information r e pr e sents at l e ast 

on e of d e pth of wat e r, wat e r t e mp e ratur e , a tidal current, ebb and flow of the sea, a present 

position, a fishfind e r imag e , fishing tackl e information and fishing t e chniqu e informat ienr 
[ 4 6] (19) Th e fishing syst e m according to (15), wh e r e in th e transmitt e r transmits th e fishing 

information to a plurality of th e fishing r ee ls. 
[ 4 7] (20) Th e fishing reel according to (15), wherein the transmitter is one of a c e llular phon e and a 

radio syst e m] . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[{48} 16] Fig. 1 is a plan view showing a fishing reel according to a first embodiment. 

[f49} 17] Fig. 2 is a control block diagram of the fishing reel shown in Fig. 1. 

[{50} 18] Fig. 3 is an enlarged plan view showing a display of the fishing reel. 

[{54^ 19] Fig. 4 is a schematic diagram showing a communication state of the fishing boat and 

the fishing reel when fishing. 
[{53} 20] Fig. 5 is an enlarged plan view showing a display of the fishing reel according to a 

second embodiment. 

[{53} 21] Fig. 6 is a schematic diagram showing a communication state of the fishing boat and 

GPS satellites according to a third embodiment. 
[{54} 22] Fig. 7 is a control block diagram of the fishing reel according to the third 

embodiment. 

[{55} 23] Fig. 8 is an enlarged plan view showing a display of the fishing reel according to the 
third embodiment. 

[{56} 24] Fig. 9 is an enlarged plan view showing the display of the fishing reel according to the 
third embodiment. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[{5^ 25] The invention will be described below based on embodiments shown in the drawings. 

[{5S} 26] Fig. 1 shows a fishing reel according to the first embodiment. Reference numeral 1 is 
a [flam e ] frame which the firames 5, 7 of a reel body 3 is attached to opposite sides thereof A 
spool 11 is rotatably supported by a spool shaft; 9 between the opposite frames 5,7. 

[{59} 27] The spool 1 1 is adapted to wind a fishline thereon by driving a spool motor 13 or a 

winding operation of a handle 15. The spool motor 13 is accommodated in a motor case 

which is integrally formed at the front of the spool 11. 
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[f60} 28] A power lever 17 for adjusting motor output of the spool motor 13 is attached to the 
upper front of the frame 7 and rotatable in the same direction as the handle 15, as a fishing 
reel disclosed in the Japanese Examined Patent Publication NO. 2977978. A microcomputer 
(controller) (Fig. 2) installed in a control box 19 controls winding speed of the spool 1 1 by 
continuously increasing and decreasing the motor output from a motor stopped state to a 
maximum value (0 to 100%) through motor drive circuit 22 by operating the power lever 17. 

[f^ij 29] A clutch lever 23 of a clutch mechanism is attached to the rear of the frame 7. 

Transmission and cutoff of the driving force from the spool motor 13 or the handle 15 to the 
spool shaft 9 is controlled by operating ON/OFF state of the clutch lever 23. 

[£63} 30] The control box 19 is moimted on the frame 1 of the upper reel body 3, A liquid 

crystal display 27 for displaying a measured fishline length and a fishfmder data described 
later is provided on an operation panel 25 on the surface of the control box 19. 

[{63} 31] On the bottom of the control box 19, a transmitting ultrasonic sensor 29 and a 

receiving ultrasonic sensor 31 are mounted so as to be opposed to spool 1 1 and to be formed 
in V-shaped. A pair of a lead magnet 33a and a plurality of magnet 33b, as a revolutions 
counter detector 33 for detecting number of revolutions and revolution direction of the spool 
1 1, are attached to the frame 1 1 and the periphery at the one side of the spool 1 1 opposed to 
the frame 1 1 . 

[{^4} 32] As similar to a line measurement device disclosed in Japanese Unexamined Patent 
Publication [No.Hei. 4 ] No. Hei. 4 -276510, the microcomputer 21 measures, by timer, time 
difference t from when the ultrasonic sensor 29 [shots] shoots ultrasonic to a line wound 
surface of the spool 11, xmtil when the ultrasonic sensor 31 receives the ultrasonic. Based on 
this time difference t, distance a between the line woimd surface and [th e ] both ultrasonic 
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[s e nsor] sensors 29, 3 1 is calculated by using the following expression (1) stored in ROM: 
Distance a = speed of sound 331(m/sec) xl/2xt (1) 
[{6^ 33] A line wound radius D of the fishline wound on the spool 1 1 is calculated by using 
the following expression (2) stored in the ROM: 

Line wound radius D ^ (b-a) x 2 (2) 
[{66} 34] b: distance between the ultrasonic sensors 29, 31 and the spool shaft 9 
[{67} 35] Line length L is calculated based on the actual number of revolutions N measure by 

the revolutions counter detector 33 and the line wound radius D calculated by the expression 

(2) by using the following expression (3) stored in the ROM: 

Line length L = tt x D x N (3) 
[{68} 36] The result thereof is displayed on the display 27 through a display drive circuit 35. 
[{69} 37] The display 27 is constructed by a LCD in which tens of thousands to hundreds of 
thousands of three kinds of minute LCD elements are arrayed in two dimensions, similar to 
the well-known color liquid crystal monitor. As shown in Fig. 3, a depth- from- surface display 
portion 37 which displays a depth from a tackle such as a hook and a weight to the water 
surface is provided at the upper right of the display 27. A depth display portion 39 which 
displays a depth of water obtained by a fishfinder data, a water temperature display portion 
41 which displays water temperature, a tidal current display portion 43 which display a tidal 
current, and an ebb-and-flow display portion 45 which displays an ebb-and-flow of the sea, 
are assigned at the left side of the display 27 in line. A depth difference display portion 47 
which display a difference between the depth of the water obtained by the fishfinder data and 
the fishline length is assigned at the right side of the display 27 in line with the surface-from 
depth display 37. 
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[PO} 38] That is, as is generally known, many fishing [boat is] boats are provided with 

fishfinders, and a boatman (captain) informs an angler about [wh e r e th e ] a suitable fishing 
spot (depth of water), fhow d ee p th e 1 the depth of water and [th e ] suitable tackle according 
to conditions, based on the fishfinder data. Li the first embodiment as shown in Figs. 2 to 4, a 
fishfinder 49 and a transmitter 57 for transmitting the fishfinder data to the fishing reel 55 
through a transmitting antenna are installed in the equipped fishing boat. A receiver 61 for 
receiving the fishfinder data through a receiving antenna 59 is installed in the control box 19 
of the fishing reel 55 so that the fishfinder data is inputted into the microcomputer 21. 

[f74j 39] The microcomputer 21 causes the display 27 to display the depth of water, the water 
temperature, the tidal current, ebb and flow and the like of the fishfinder data on the depth 
display portion 39, the temperature display portion 41, the tidal current display portion 43 and 
the ebb-and-flow display portion 45 of the display 26, respectively, and calculates the 
difference between the measured fishline length and the depth of water obtained by the 
fishfinder data to display the result on the depth difference display portion 27. 

[{73} 40] As shown in Fig. 1, the receiving antenna 59 is attached to the upper front of the 
frame 5 of the dishing reel 55. 

[P^ 41] On the operation panel 25, a reset switch 63 is provided adjacent to the display 27. By 
operating the reset switch 63, the display of the depth-from- surface [ from] display portion 
37 is reset, and the display of the depth difference display portion 47 is updated in 
cooperation with the microcomputer 21. 

[{74} 42] According to the construction of the fishing reel 55 according to the first embodiment, 
when the clutch is disengaged by operating the clutch lever 23, the fishline is reeled out due 
to the weight of the tackle, and the fishline is wound on the spool 11 by winding operation of 
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the power lever 17 and the handle 15. In this time, as described above, the microcomputer 21 
calculates and [obtain] obtains the line length L by using the expressions (3) based on the 
line wound radius D calculated by using the expression (2) and the actual number of 
revolutions N of the spool which is measured by the revolutions counter detector 33, and 
causes the display 27 to display the obtained result (line length L) on the depth- from-surface 
display portion 37. 

43] On the other hand, the fishfinder data such as the depth of the water, the water 
temperature, the tidal current, the ebb-and-flow of the sea is transmitted from the fishing boat 
51 through the transmitting antenna 53, and the receiver 61 of the fishing reel 55 receives the 
fishfinder data through the receiving antenna 59. 
[£76] 44] The microcomputer 21 causes the display 27 to display the fishfinder data such as the 
depth of the water, the water temperature, the tidal current, the ebb-and-flow of the sea on the 
depth display portion 39, the water temperature display portion 41, the tidal current display 
portion 43 and the ebb-and flow display portion 15 of the display 27, and calculates the 
difference between the measured fishline length and the depth of the water obtained by the 
fishfinder data so as to display the result on the depth difference display portion 47. 

Accordingly, the angler can [choic e ] choose the tackle which is suitable for the 
conditions based on the depth of the water, the water temperatxire and the tidal current etc. 
which are displayed on the display 27. Further, when the boatman directs the angler that the 
fishing point (depth) is several meters or tens of meters from the bottom, the angler can put 
the tackle on the directed position while seeing the display on the depth difference display 
portion 47, and can adjust the fishing point (depth), by operating the handle 15, power lever 
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17 or the clutch lever 23, to keep the tackle along the bottom configuration which always 
varies. 

46] According to the first embodiment, since the fishfinder data of the fishfinder 49 
installed in the fishing boat 5 1 is transmitted, and the display 27 displays the fishfinder data 
received by the fishing reel 55, the angler can quickly respond to the good fishing point 
(depth) and suitable fishing action. Further, since the fishing reel receives the correct depth 
data obtained by the fishfinder 49 and displays it on the depth display portion 39, the angler 
can put the tackle on the directed [dishing] fishing point (depth) which is meters from the 
bottom, and can always adjust the fishing point (depth) so as to keep the tackle along the 
bottom configuration which always varies. As [th e r e sults] a result , the catch in fishing is 
surely increased as compared to the conventional one. 

[{79} 47] Further, according to the first embodiment, if the bottom suddenly varies due to the 
raise of the reel or the like, since the fishfinder data such as the depth of the water and the 
tidal current is displayed, there is an advantage that the angler can easily and previously 
prevent the trouble such as the tackle caught by rocks by himself or herself 

[{80} 48] Incidentally, as shown in Fig. 3, the depth display portion 39, the water temperature 
display portion 41, the tidal current display portion 43 and the ebb-and-flow display portion 
45 are assigned in the display 27 in the line. However, as shown in Fig. 5 which shows a 
second embodiment of the present invention, the fishfinder data display portion 54 may be 
assigned in the display 27-1, and a change-over switch 67 may be provided at the operation 
panel 25 adjacent to the display 27-1, so that the fishfinder data such as the depth of the 
water, the water temperature, the tidal current, and the ebb and flow of the sea, etc. is 
sequentially displayed on the fishfinder display portion 65 by operating the change-over 
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switch. According to the second embodiment, the above object can be achieved, similarly to 
the first embodiment [achieving] . 
49] Figs. 6 to 9 show a third embodiment of the invention. As mentioned above, at 
present, the fishfinders and the GPS receivers for boats and ships are installed in many 
fishing boats, the present position of the boat and the exact time at the present position can be 
grasped by receiving the radio signal from the plurality of the GPS satellites. Therefore, the 
exact tidal current and the ebb and flow at the present position can be known by [grasping] 
determining the exact time. 
[f82} 50] hi the third embodiment, as shown in Fig. 6 and 7, A GPS receiver 73 for receiving 
radio signals from a plurality of the GPS satellites by a receiving anteima 71 and a 
microcomputer 75 connected to the GPS receiver 73 and the fishfinder 49 are installed in a 
fishing boat 51-1. 

[{S3} 51] A plurality of fishing result log data in the point are stored in a ROM of a 

microcomputer 75. A CPU of the microcomputer 75 transmits the fishfinder data such as the 
depth of the water, the water temperature, the tidal current and the ebb and flow of the sea, 
etc. through a transmitter 57 and a transmitting antenna 53, and selects the suitable tackle and 
fishing point (depth) according to the conditions as "recommendation data" from the fishing 
result log data, and transmits it to the fishing reel 55-1 . 

[{84} 52] On the other hand, as shown in Fig. 8, a depth-from- surface [ from] display portion 
37, a depth display portion 39, a water temperature display portion 41, a tidal current display 
portion 43, a ebb-and-flow display portion 45, and a depth difference display portion 47 are 
assigned on the display 27-2 £as} similar to the display 27 shown in Fig. 3. A change-over 
switch 77 [are] is provided on an operation panel 25 adjacent to the display 72-2. 

12 



Q66362_REDLINE 



53] When the angler operates the change-over switch 77, a microcomputer 21-1 of the 
fishing reel 55-1 changes the water temperature display portion 41, the tidal current display 
portion 43 and the ebb-and-flow display portion 45 to a recommendation data display portion 
79 and displays the received recommendation data on the recommendation data display 
portion 79. When the angler re-operates the change-over switch 77, the microcomputer 21-1 
changes the recommendation data display portion 79 to the water temperature display portion 
41, the tidal current display portion 43 and the ebb-and-flow display portion 45, and displays 
the fishfinder data received by the receiver 61 on the respective display portion 41, 43, 45, as 
similar to the first embodiment shown in Fig. 1 . 

54] Other structures are almost the same as those in the first embodiment and the 
description thereof is omitted. 
[f87} 55] According to the structure of the third embodiment, the microcomputer 21-1 

calculates the fishline length L by using the expression (3) based on the actual number of the 
revolutions of the spool 1 1 measured by the revolutions counter detector 33 and display the 
result (fishline length L) on the surface-firom display portion 37. 

56] On the other hand, in the fishing boat 51-1, the microcomputer 75 transmits the 
fishfinder data, fi*om the fishfinder 49, such as the depth of the water, the water temperature, 
the tidal current and the ebb and flow of the sea, etc. to the fishing reel 55-1 through the 
transmitter 57 and the transmitting antenna 53, and selects the recommendation data based on 
the fishing result log data at the point where the fishing boat 51-1 is, and transmits the 
recommendation data to the fishing reel 51-1 through the transmitter 57 and the transmitting 
antenna 53. 
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[£89} 57] The fishing reel 55-1 receives the fishfinder data and the recommendation data 

through the receiving antenna 59. Then, the microcomputer 21-1 display the fishfinder data 
such as the depth of the water, the water temperature, the tidal current and the ebb and flow 
of the sea, etc. on the depth [ fi-om surfac e ] display portion 39, the water temperature 41, the 
tidal current display portion 43 and the ebb-and-flow display portion 45, respectively, 
displays the measured line length on the depth- fi-om-surface display portion 37, and calculate 
the difference between the line length and the depth of the water obtained by the fishfinder 
and displays the result on the depth difference display portion 47. 

[f^^ 58] When the angler operates the change-over switch 77, the microcomputer 21-1 changes 
the water temperature display portion 41, the tidal current display portion 43 and the ebb-and- 
flow display portion 45 to a recommendation data display portion 79 and displays the 
received recommendation data on the recommendation data display portion 79. 

[{94} 59] Therefore, similarly to the first embodiment, when fishing, the angler can choice the 
suitable tackle according to the conditions based on the displayed depth of the water, water 
temperature and tidal current, and fixrther if the fishing point (depth) is directed such that the 
fishing point (depth) is from meters from the bottom, the angler can put the tackle on the 
directed position while seeing the display on the depth difference display portion 47, and can 
adjust the fishing point (depth), by operating the handle 15, power lever 17 or the clutch lever 
23, to keep the tackle along the bottom configuration which always varies. 

[f92} 60] Further, if the recommendation data is displayed on the recommendation data display 
portion 77 by operating the change-over switch 77, even [b e ginn e r] beginners can easily 
know the suitable tackle and fishing point (depth) according to the conditions. 
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[{93} 61] According to the third embodiment, in addition to the fishfinder data of the fishfinder 
49, based on the radio from the GPS sateUites 69, the microcomputer 75 of the fishing boat 
51-1 selects the recommendation data based on the fishing result log data and the fishfinder 
data at the present position and the transmits the data to the fishing reel 55-1, and the data is 
received by the receiver 61 installed in the fishing reel 55-1 and is displayed on the display 
27-1 . Therefore, the catch in the fishing are further increased as compared with the first 
embodiment. 

[{94} 62] Further, if a satellite communication system or the like is installed in the reel or the 
fishing boat in addition to the structure of the third embodiment, it becomes easy to connect 
into the Internet like the cellular phone connecting. Therefore, the data can be newly 
collected and stored, and the stored data can be update any time since it can receive the latest 
information. Further, since the capacity of the stored data can be increased, it is possible to 
provide the most suitable and exact data at the present point. 

[{9#} 63] Incidentally, the above embodiments employ the way the data processed at the fishing 
boat side is transmitted from the fishing boat and is received and displayed on the display. 
However, in case of data of GPS or the like, the non-processed data may be received by the 
reel side and then be processed at the reel side and the processed data may be displayed on 
the display. Moreover, instead of the display or in addition to the display, an informing 
device such as a display, a speaker or the like may be employed. Further, instead of the 
above-mentioned GPS, an extemal transmitter may be installed in the fishing boat which 
employs another kind of a radio positioning system. 

[{96} 64] Further, in addition to the above structure, the microcomputer within the control box 
may be electrically connected to the motor for rotating the spool, so that the microcomputer 
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can control the motor based on the fishfinder data, especially based on the depth of the water 
and fish image on the fishfinder (supposing this control called as a auto positioning control). 
Therefore, the tackle can be placed on the suitable fishing point (depth) by the auto 
positioning control. Further, even if the angler should temporarily leave his/her seat, the 
tackle is not caught by the rock or the like and the tackle does not stray fi-om the suitable 
position by the auto positioning control. Further, in this structure, a control sw^itch for 
switching and controlling the auto positioning control may be provided on the fishing reel. 
[{97} 65] The transmitter installed in the fishing boat may transmit the data to a plurality of 
[th e ] fishing [reel] reels . 

[{98} 66] The receiver of the fishing reel may be adapted to conmiunicate to the cellular phone 
which can connect into hitemet. Therefore, the fishing reel can store various kinds of fishing 
information such as fishing tackle information, fishing technique information and the like. 

[{99} 67] As mentioned above, according to the invention, since the data fi-om the transmitter 
received by the receiver is informed by the informing device, the angler can quickly respond 
to the suitable fishing point (depth) and suitable fishing action. 

[ [100] 68 ] Further, according to the invention, since the fishing reel receives the correct depth 

data obtained by the fishfinder and displays it on the display, the angler can put the tackle on 
the directed [dishing] fishing point (depth) which is meters fi*om the bottom, and can always 
adjust the fishing point (depth) so as to keep the tackle along the bottom configuration which 
always varies. As [th e r e sults] a result the catch in fishing is surely increased as compared to 
the conventional one. If the bottom suddenly varies due to the raise of the reel or the like, 
since the fishfinder data such as the depth of the water and the tidal current is displayed, there 
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is an advantage that the angler can easily and previously prevent the trouble such as the tackle 
caught by rocks by himself or herself. 
[ [101] 69 1 Further, according to the invention, since the present position of the boat and the exact 
time at the present position can be grasped by receiving the radio from the plurality of the 
GPS satellites, the exact tidal current and the ebb and flow at the present position can be 
known. 
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